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1. What is Federated Learning?

2. What is Local Training 

3. Brief History of Local Training

4.What does Local Training do?

Outline of the Talk



Part 1
What is Federated Learning?



Federated Learning is a collaborative 
machine learning from private data 
stored across a (large) number of 
clients/devices (e.g., hospitals, 
phones, banks)

The First Federated Learning App: Next-Word Prediction?



Part 2
What is Local Training?



A. Gradient Descent

B. Distributed Gradient Descent

C. Distributed Local Gradient Descent

Local Training



Gradient 
Descent

min f (x)
x∈R d

xt+1 = xt –𝛾 ∇f (xt)



Distributed
Gradient Descent
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x∈Rd

1
n

n

i=1

f i (x)Σ



Distributed
Gradient Descent

min f (x) d=ef
x∈Rd

1
n

n

i=1
if (x)

# devices / 
machines

# model parameters / features Loss on local data Di stored on device i

fi(x) = E⇠⇠D i fi,⇠(x)
The datasets D1 , . . . , Dn can be arbitrarily heterogeneous

Σ



Distributed Gradient Descent

Server

f1 f2 f3

Site 3 - Hospital

Broadcast xt+1 to the Sites

Receive xt from the Server
x1,t = xt

x1,t+1 = x1,t - 𝛾∇f1(x1,t)

Receive xt from the Server
x2,t = xt

x2,t+1 = x2,t - 𝛾∇ f2(x2,t)

t+1x =
1
3

3

xi,t+1 = xt - !"

Site 1 - Computer Site 2 – Mobile Device

Receive xt from the Server
x3,t = xt

x3,t+1 = x3,t - 𝛾∇ f3(x3,t)

Σ
1=1

Σ
1=1

3
∇ f i (xt) = xt - 𝛾∇f(xt)



Distributed Local Gradient Descent

Server
Central Orchestrator

f1

Broadcast xt+K to the Sites

Receive xt from the Server
x1,t = xt

x1,t+1 = x1,t - 𝛾∇f1(x1,t)

x1,t+K = x1,t+K-1 - 𝛾∇f1(x1,t+K-1)

x t +K = !
"

Site 1,2,3 – Computer, Mobile Device, Hospital

Σ
1-1

3
xi,t+K



Part 3
Brief History of Local Training



From Gradient 
Descent to 

Local Gradient 
Descent



Part 4
What does Local Training do?



Local Training



Thank You


